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Assessing the influence of supply chain collaboratn value innovation,
supply chain capability and competitive advantagen Taiwan’s
networking communication industry
Abstract
Taiwan’s networking communication industry has laadlustering scale and a good position for
collaboration in the global networking communicationanufacturing network. This study
considers whether Taiwan’s networking communicatiodustry can enhance its competitive
advantage through supply chain management acfivilie order to examine the relationships of
supply chain collaboration value innovation, supphain capability and competitive advantage,
this research selects 74 firms and 465 questioemdiom the upstream, middle and downstream
manufactures of Taiwan networking communicationustdy for research subjects, and uses
structural equation modeling (SEM) to verify theedhetical model. Results show that the
relationships among supply chain collaboration ®alanovation, supply chain capacity and
competitive advantage can have a positive impaut, that supply chain capability is a full
mediator. Moreover, supply chain echelons (upp&tdhla and downstream) have some moderating
effects in these relationships.
Key words: Supply chain collaboration value innovation; Sypghain capability; Competitive

Advantage; Mediating effect; Structural equationdelng.



1. Introduction

Collaboration is working with others to completeks and to achieve shared goals. As such, it

iS a recursive process, in which two or more peapl®rganizations work together: more than

simply the intersection of common goals, as seetoHoperative ventures, but a deep, collective,

determination to achieve a common objective. Itipaar, firms that work collaboratively can

obtain greater resources, recognition and rewardsnwacing competition for finite resources.

Collaboration is one of the most frequently mergidnwords in the study of supply chain

management. In the past several decades, therbelemsa need for firms to look outside their

organizations for opportunities to collaborate wghrtners to ensure that the supply chain is

efficient and responsive to dynamic market needsnd-have strived to achieve greater supply

chain collaboration to leverage the resources anmvliedge of their suppliers and customers and

achieve a stronger competitive position (Handfeehdl Bechtel, 2002; Fawcett and Magnan, 2004;

Sheu et al., 2006; Masten and Kim, 2015). Collatbaggpartner relationships can help firms to

increase competitive advantage (Mentzer et al.0p0O@anage knowledge flow (Purwaningrum

and Yaniasih, 2012), share information (Du et 2012), manage inventory levels (Tsou, 2013;

Yang et al., 2013), aligning supply chain (Ramaaatt2013), manage risk (Quoc Le et al., 2013),

coordination (Masten and Kim, 2015) and enhanaa foerformance (Cao and Zhang, 2011).

Supply chain collaboration clearly has great paagnbut further investigation is needed to

recognize its value (Thomé et al., 2012; Forstel.e2013).



For example, supply chain collaboration value iratmn is a critical issue in supply chain

management (Lin et al., 2010; Berghman et al., 208@pply chain collaboration provides access

to new knowledge (Ballou et al., 2000) since firoa learn and innovate from and with other

organizations (Liker and Choi, 2004; Bierly and Y0&007; Hsieh et al., 2010; Wong et al., 2013).

For this, the benefits of supply chain collabonati@lue innovation, and in particular of inter-firm

collaboration, are evident. Scholars have found twlaboration with external parties (e.qg.,

through access to diverse sources of informatietgrchines the degree of novelty of an innovation

(Nieto and Santamaria, 2007). Vega-Jurado et @808Rhence claim that a firm's capability to

develop radically innovative business concepts thitence and even create business value

requires not only a differential internal learningpde but also a different external perspective on

collaboration and partnerships. We here considpplguchain information sharing as a critical

external factor that may influence the effectivened deliberate learning mechanisms for

innovation ability. Similarly, the benefits of imMfmation sharing with other parties may differ

throughout different stages of the innovation psscé&song and Thieme, 2009). In this regard, we

can assume that the information that members aiipplg chain can exchange spontaneously

through their normal, daily collaborative relatibiss could function as a platform to develop

deeper insight into the type of supply chain tinabivation requires. In other words, the amount of

information provided by a supply chain through abbrative relationships can be inferred to

improve the effectiveness of supply chain capahilit



Supply chain capability refers to the ability of arganization to identify, use, and assimilate

both internal and external resources and informatofacilitate the overall supply chain activities

(Bharadwaj, 2000; Wu et al., 2006). Prior researakegorizes supply chain capabilities into

efficiency- and efficacy-related capabilities (Chen al., 2009). Efficiency-related capabilities

enable organizations to achieve logistics perfocaaat lower cost (Chen et al., 2009; Wu et al.,

2003), while efficacy-related capabilities allowganizations to both maintain relationships with

supply chain partners and better respond to constegeirements (Chen et al., 2009; Kim et al.,

2006). Supply chain capability can improve the cetitiye advantage of partners by integrating

key business processes from end users throughistgophd vendors and thereby improve business

performance (Sahay et al., 2003; Kristal et al.J®0 This is an integration of fall activities

associated with the flow of goods from raw matestdge through end users, as well as the

associated information flows both up and down thppl/ chain. The success of supply chain

management as a system depends on companies thatlevalop specific capabilities and

competitiveness, seek total supply chain coordimatienhance communication to reduce

uncertainty and inventory levels, ensure on-timkveey of high quality goods and services at a

reasonable cost, and the involvement of appropbateness partners (Acharyulu and Shekbar,

2012).

Competitive advantage provides a valuable theaetasis for investigating the ways in

which supply chain collaboration value innovati@msupport supply chain capability to achieve a



competitive advantage. This view has its rootshim tesource-based perspective (RBV) (Barney,

1991). A firm’s resources provide it with uniquepaailities that allow it to manage change and

identify new opportunities (Barney, 1991). Speadilig, the RBV posits that resources are

heterogeneously distributed among firms and thatuaihge emerges as resources are used to

cultivate rare, valuable, inimitable, and non-sitb&tble competencies (Wernerfelt, 1984). This

theoretical perspective suggests that critical ugses often span firm boundaries and may be

embedded in inter-firm routines and processesastdhanged the focus of competitive advantage

from the single organization to inter-organizatiomesources, thereby shifting from a single

organization to the entire supply chain networkr(igg, 1991). Moreover, the main argument of

the capability-based theory of competitive advaesaig that conscious and systematic actions of

firms can create distinctive capabilities, whichaele firms to gain competitive advantages

(Penrose, 1959; Wernerfelt, 1984; Hulsmann et28I08; Yusuf et al., 2014). Resources are often

valuable because they are bundled and used in catidn with other resources (Ray et al., 2004).

Supply chain collaboration also allows firms todsen their unique core activities, which increase

firm-specific skills and realize economies of scatel learning effects, thereby improving their

competitive positions (Lee and Wilhelm, 2010; Cad Zhangb, 2011).

Thus, SCC (supply chain collaboration) seeks taaol competitive performance by closely

integrating the internal functions within a firm caffectively linking them with the external

operations of suppliers, customers, and other alanembers (Kim, 2009). While the emerging



conventional practice suggests that the greaterettient to which manufacturers engage in
Internet-enabled commerce with supply chain pastndie better the performance. Such as
Rosenzweig (2009) examines that the relational wéwompetitive advantage and contingency
theory, he develops a model and a series of hypeshéhat specify how various product and
market characteristics may influence the naturehef expected positive relationship between
supply chain e-collaboration and performance. Vik¥vem this perspective, we can recognize that
the level of supply chain collaboration has sigmwifit associations with the utilization of SCC
practices for the intensification of competitivgpahilities and firm performance. Lin et al. (2010)
proposed a model which addresses the drivers avation in the channel integration of supply
chain management. In addition, Wu et al. (2013)ppses a research model to examine the
relationships among SET-based variables, informattmaring and collaboration, and supply chain
performance. Their findings show that SET-basedeissare important to determine information
sharing and collaboration and both information stgaand collaboration indicate partial mediation
effect on supply chain performance. Their findingmfirm that value co-creation and value
constellations, which serve as the drivers of imtion in channel integration, are positively

associated with supply chain performance.
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Figure 1 Conceptual framework

To investigate whether supply chain collaboraticlue innovation, and supply chain
capabilities can improve competitive advantagedw&ot overstress either the technical aspects or
management aspects of supply chain managemensjssnee they are mutually complementary.
Hence, this study proposes a conceptual struciisreshown in Figure 1, in terms of establishing a
possible theoretical model, and implements measemetools to investigate these relationships in
the case of the networking communication industryaiwan.

Taiwan’s networking communicationdustry has a clustering scale of supply chain and
position of collaboration in the global networkir@pmmunications manufacturing network.
Furthermore, in this industry the critical core qmnents of technical limitations, short produa lif

cycles, rapid market changes, and internationah@oic development is currently experiencing a



continuing downturn. This study investigates hoe Tlaiwan networking communicationdustry

could enhance the competitive advantage of an mgeritself, and also better manage its external

competition further. The rest of this paper is oigad as follows. In the next section, we briefly

review the related literature to provide a theawdtfoundation and underlying principles for our

SC collaboration value innovation model, and basadthis proposed model we develop our

research hypotheses. Section 3 describes the chsaathodology, model development and results.

Section 4 discusses managerial implications antdoseb concludes with our research findings,

managerial implications and a discussion of posdiirections for future research.

2. Literature review and hypothesis development

2.1 Supply chain collaboration value innovation (SCCVI)

Mentzer (2000) proposed that organizations shoalgtihe same collaboration goal and that

relationships should involve long periods of joaativities. Ellinger et al. (2000) suggested that a

higher level of supply chain collaboration leads hgher business-partner independence.

Numerous organizations may have considered andigdirsxternal collaboration, but often to the

detriment of their efforts to promote internal eblbration. Collaborative SCM goes beyond merely

exchanging and integrating information between Bappand their customers since it involves

tactical joint decision-making among the partnerthe areas of collaborative planning, forecasting,

distribution, and product design (Fawcett and Magr004). Simatupang and Sridharan (2005)

found that supply chain members who had higherldegé collaboration practices were able to



achieve better operational performance and innonatctivities.

Because of increased development of supply chanesigh collaboration, numerous scholars

have extended the supply chain concept and expamdedinclude upstream, midstream and

downstream partners who share information and ggkchronize business operations, improve

customer services, and enhance customer satisfatdicreate a more effective supply chain.

Supply chain collaboration involves the participatiof all supply chain partners in actively

collaborating toward a common goal. Sahay (2008) argued that collaboration enables value

creation in supply chain activities. Michel et &008) proposed that firms change their value

creation by embedding operant resources into ahjegtchanging the resource integrators, and by

reconfiguring value constellations. Therefore, fir@lue creation is altered through innovation.

Only by promoting constant product innovation, sgxprocess improvement, and overall supply

chain value can enterprises maintain a sustair@blgetitive advantage and sustainable business,

and thereby create business value (Matheson ankeltat, 1998)On the other hand, Kim et al.

(2006) advocated that the innovations surroundupgply chain communication systems (SCCS)

should affect channel relationships and marketgoer&nce. By sharing plans for new products and

market development, market performance reflectaecdd channel functions. Collaboration is a

significant process that leads to value-creatiopoojinities in SCM (Fu and Piplani, 2004).

Therefore, Simatupang and Sridharan (2002) propdkat collaborative supply chains are

better able to deliver products with excellent gyabn time. Based on Simatupang and



Sridharan (2005), Kim et al. (2006), and Michel&t(2008) this study uses three dimensions to

measure supply chain collaboration value innovatiociuding information sharing, decision

synchronization and incentive alignment.

2.2 Supply chain capability

Organizations seek competitive capabilities thaabém them to exceed customers’

expectations and enhance market and financial imedioce. According to Barney (1991),

capability means that a firm needs to be so manageldorganized that it can exploit the full

potential of its resources. The emergence of gloparations, scientific and technological progress

has a rapidly changing industrial environment hakiertened product life cycles. Thus, supply

chain capabilities are becoming increasingly vitsllorash (2001) stated that, “supply chain

capability is the building block for supply-chaittagegy and a source of competitive advantage for

firm success.” Morash et al. (1996) indicated ttdterent capabilities support different value

disciplines. The first discipline is demand-orightlgistics capability, and the second value

discipline is supply-oriented logistics capabiktie

Lynch et al. (2000) divided supply chain capalahtiinto supply-driven process capability,
and demand-driven value-added capabilities. Sug@plyen process capability uses a more
streamlined and standardized supply-chain busipessess to analyze extensive or intensive
distribution to create ways to deliver products aedvices that are more efficient, and to reduce

total distribution costs. Demand-driven value-addapabilities meet customer demand for special

10



products or customized services, designed to cradteed customer value and to maximize

customer satisfaction and continuous improvemerg. Mgre focus on coordinating upstream,
midstream, and downstream supply-chain partnerd, @ordination effect on overall value
innovation. Supply chain capabilities can be dididato five simple categories: supply chain
process capabilities, product/service standaraimaand unification, improved product and service
guality, maintaining customer and partner relatmps, and customer and partner capacity to solve
problems (Morash et al., 1996; Lynch et al., 2000).
2.3 Competitive advantage

Competitive advantage is the extent to which arammation is able to create a defensible
position over its competitors (Porter, 1985) To maxe competitive advantage all members
within the supply chain should “seamlessly” workether to serve the end consumer (McGinnis
and Vallopra, 1999). Porter (1985) suggests thatwhy a firm links to other firms in its value
chain can affect its competitive advantage, padityiwhen assets external to the firm are created
that can be differentiated from other value cha®smpetitive advantage is broadly expressed in
terms of cost, flexibility, quality and delivery.h&refore, Adner and Helfat, (2003) showed that
strategic choices pursuing sustainability can lmeasive factor that may enable firms to create
unique competitive advantages in terms of prodoige, sales, market share, and new market
opportunities. Reducing product development cyrteetand hence the time to introduce a new

product can create relative advantages in markeesprofit, and long term competitive advantage

11



(Karlsson and Ahlstrom 1999). Over the past decestgurce-based researchers have identified a

number of value-creating dynamic capabilities, agharhich is product innovation. Innovation

speed is particularly important in environmentsrahterized by competitive intensity (Eisenhardt

and Martin, 2000). Lin et al. (2006) describe aeeesh framework for competitive capabilities and

define the following five dimensions: competitiveiging, premium pricing, value-to-customer

quality, dependable delivery, and production infimva These dimensions are also described by Li

et al. (2006). Based on the above, the dimensibtiseocompetitive advantage constructs used in

this study are price/cost, quality, delivery depaitity, product innovation, and time to market.

2.4 Relationships between supply chain collaboration value innovation and supply chain capability

Manthou et al. (2004) presented a supply chainaboHation framework in a virtual

environment. That model classifies partner roleeniifies key capabilities to structure each

collaborative relationship, and evaluates parteadmmess to collaborate. Lin et al. (2010) found

market-orientation supply chain collaboration to gignificantly related to embedding operant

resources and resource integration, which is saamfly related to value co-creation and

innovation, embedding operant resources, and resdategrationSoosayet al. (2008) stressed

that collaboration in supply chains is important fonovation as partners realize the various

benefits of innovation such as high quality, lowests, more timely delivery, and more efficient

operations and effective coordination for of alltidties. Lin et al. (2010) emphasized the

importance of innovation in channel integrationwesdn supply chain partners collaborating to

12



co-create new customer value. Thus, drivers of lyugmain performance and capabilities can be

implemented from a strategically oriented perspectirhis current study infers that supply chain

collaboration value innovation affects supply cheapability, leading to enhanced supply chain

capability. In addition, Fawcett et al. (2012) fitltht competitive success depends more on the

strength of the supply chain collaboration thantlos capabilities of any single company in terms

of value innovation creation. Thus, we proposefitisé hypothesis as follows:

Hypothesis 1: Supply chain collaboration value innovation has gositive influence on supply

chain capabilities.

2.5 Relationships between supply chain collaboration value innovation and competitive advantage

Mentzer et al. (2000) found that collaboration alssulted in faster product-to-market cycle

times, improved service levels (based on stock,olesd times, and quality), and a better

understanding of end-customer needs throughouentiee chain (market intelligence). Li et al.

(2009) investigated the relationship among threetofa: IT implementation, supply chain

integration (SCI), and supply chain performance RpCrhey presented a conceptual-structure

model in which IT implementation affects SCP eitligrectly or indirectly with collaborative

innovations through SCI, and they also suggestat Ithimplementation has no direct effect on

SCP, but that it enhances SCP through its posBWeeffect. Lin et al. (2010) proposed a model to

address innovation drivers in supply chain charnntdgration and supply chain performance.

Collaborating firms share responsibilities and fignéy establishing a degree of cooperation with

13



their upstream and downstream partners in orderdate competitive advantage (Spekman et al.,

1998). This study infers that collaborative supplyain value innovation affects competitive

advantage. We thus propose the second hypothefsiboags:

Hypothesis 2: Supply chain collaboration value inneation has a positive influence on

competitive advantage

2.6 Relationships between supply chain capability and competitive advantage

Based on the resource-based view (RBV), Wu et280§) proposed that IT-enabled supply

chain capabilities are firm-specific and difficuti copy across organizations. These capabilities

serve as a catalyst in transforming IT-related weses into improved firm performance. Kim

(2006) examined the causal linkages among SCM ipeactompetition capability, the level of

supply chain (SC) integration, and firm performanke developed a framework for linking a

firm's SC integration strategy to its competitiveasegy, and to identify how to connect such

linkages to improved firm performandeérms participated in collaboration to develop, ntain,

and even enhance supply chain capabilities thatribate to enhancing firm performance and,

ultimately, competitive advantage (Hardy et al.020 Kristal et al. (2010) investigated the

influence of an ambidextrous supply chain strategy manufacturers’ combined-competitive

capability—the ability to excel simultaneously metcompetitive capabilities of quality, delivery,

flexibility, and cost—and, in turn, on firm perfoemce. They found that an ambidextrous supply

chain strategy coincides with combined-competitoapabilities. Thus, we propose the third

14



hypothesis as follows:

Hypothesis 3: Supply chain capability has a posite influence on competitive advantage

2.7 Relationship among supply chain collaboration value innovation, supply chain capability and

competitive advantage (mediating effect)

Supply chain collaboration is often defined as twanore chain members working together

to create a competitive advantage through shanfoggmation, making joint decisions, and sharing

benefits that result from greater profitability sditisfying end customer needs than acting alone

(Simatupang and Sridharan, 2002). Roth and NigBZ1@nd Gunasekaran et al. (2001) indicated

that enterprise collaboration improves flexibilitdelivery time, product quality, and other

non-financial indicators. Sheu et al. (2006) deditiee social factors of supply chain collaboration

such as interaction, trust, and technological fa¢tsuch as information-technology capabilities

and information-sharing, which affect collaboratstgply chain value innovatiohin et al. (2010)

suggested that innovation value in supply chaitabokation is a resource that enhances business

performance and capabilities. This study inferg thgply chain collaboration value innovation

affects competitive advantage through supply clwaipability. Thus, we propose the following

hypothesis:

Hypothesis 4: Supply chain collaboration value inneation affects competitive advantage

through supply chain capability

2.8 Supply chain echelon (moderating effect)

15



Clark and Scarf (1960) first introduced the invewechelon concept, considering the
problem of determining optimal-purchasing quanditie a multi-installation model of this type.
Axsaeter and Rosling (1993) also compared instafiadnd echelon-stock policies for multilevel
inventory control, and found that inventory-echelpalicies are better than installation-stock
policies. On the other hand, from a supply netwmekspective, the relative position of individual
firms with respect to one another influences bathtsgy and behavior. In this context, it becomes
imperative to study each firm’s role and importaasederived from its embedded position in the
broader relationship structure on supply chain lechéim et al., 2011). Based on their findings,
we assume that the supply chain echelon has aategukffect on collaborative supply chain value

innovation, supply chain capabilities, and busines$ormance.

We use the concept of multiclass-level inventorgewelop a supply chain-level collaborative
mechanism for supply chain value innovation, sumblgin capabilities, and business performance
and to analyze the regulation effe&upply chain collaboration and management has bset in
many industries to gain competitive advantage (&kia et al., 2000). Thus, we measure upstream,
midstream, and downstream supply chain levels @ ittventory echelon. This study uses a
guestionnaire to analyze the distinction among ypp&stream, and downstream communications

industries in Taiwan. Thus, we propose the follayrypotheses:

H5: The supply chain echelon has a moderating effeon supply chain collaboration value
innovation, supply chain capabilities and Competitre advantage.
H5a: The supply chain echelon has a moderating effeon supply chain collaboration value

innovation and supply chain capabilities.

16



H5b: The supply chain echelon has a moderating effe on supply chain collaboration value
innovation and Competitive advantage.

H5c: The supply chain echelon has a moderating effe on supply chain capabilities and
competitive advantage.
Accordingly, we investigate the relationships amosgpply chain collaboration value

innovation, supply chain capability and competitiaglvantage by proposing our research

framework, as described in Figure 2.

H2

T H5b

Supply Chain Echlon

The supply chain (UP ~ Middle ~ Down Strem) v
collaboration in H5 Competitive
value innovation H5a H5c¢ advantage
Inf(:lrm.atlon Supply Chain Price/cost, quality,
ls)ez:;;:)i 1 capabilities PT delivery
synchronisation HI1 H3 dependaplllty ati
o H4 Product innovation
a]i;el mleVnet time to market

Fig. 2 Research framework

3. Measurement, data analysis, and results
3.1 Measurement
3.1.1 Supply chain collaboration value innovation (SCCVI)

We measured the features of upstream, midstreachdawnstream partners involved in a

17



supply chain collaboration value innovation (SCCVThe key features, which are the three

dimensions of information sharing (IS), decisiomdyonization (DS) and incentive alignment

(IA), are implemented in this study. We referredriifmormation-sharing surveys developed byKim

et al. (2006), Michel et al. (2008), and Simatupamgl Sridharan (2005) in adopting a 7-point

Likert scale, ranging from Xtfongly disagree) to 7 &trongly agree; Table 1)

Information-sharing (IS) is the degree of supplgiohcollaboration for one variable measure

(i.e., IS between supply chain members that cainmmeediately accessed). We also transferred

relevant market information to facilitate decisioraker planning and control (Kim et al., 2006;

Michel et al., 2008; Simatupang and Sridharan, 200At the cooperative level in

collaborative-value innovation, supply chain pargnshare information, including future market

trends, new technologies, and process innovatiah karowledge management capabilities to

improve supply chain members and enhance value.

Decision synchronization (DS) is a dimension to soe@ the degree of supply chain

collaboration. DS refers to supply chain collabaratand value innovation in market planning at

the implementation level and through joint planniigtarget markets and product assortment.

Incentive alignment (IA) is also a dimension to swa the degree of supply chain collaboration

by investigating the alignment of supply chain paers.

For supply chain collaboration and value innovatiorcentive alignment represents how

supply chain members share costs, risks, and ben@im et al., 2006; Michel et al., 2008,

18



Simatupang et al., 2002). The existing motivatiffecis how individual supply chain members

behave and interact with other members. Interasflicts often lead individual members who are

concerned with self-maximized benefit to reduceralNeupply chain profit and benefits. Conflict

between partners prevents the supply chain froamnatg expected benefits and creating value.

Table 1 Measurement of supply chain collaboratialne innovation

Dimensions Items Source

) 1. Current trends and future opportunities for exeprediction.
Information ) ]
2 .New customers with their own preferences.

) 3. Products may be used more effectively.
sharing (1S) ]
4. New markets and forecasts of potential demand.
5. Preference for new customers, new product dpuwsdot and design

(functional change) change.

[72)

6. Demand for innovation of new product design aahd component
(service flow).

7. The cost structure of new product design.

8. Related projects with particular expertise krenlge databases.

9. The best features of new products / Utility HEegring Solutions Kim et al.
(Integrated Services) program.

10. New product specifications and standards. (2006)

Decision 1. Joint planning related to the impact of potéritiends on current business
models and business opportunities in the future. Michel et al.
synchronization 2. Joint redéfinitioh _Of the in-dustrial customesband common needs.
3. Re-planning of joint function products. (2008)
(0S) 4. Joint development of new products and expansiorew demand benefits
5. Joint planning and development and design of pewduct or service Simatupang
benefits.
6. Joint planning and development benefits of neadpct designs or parts and Sridharan
and components required for innovation.
7. Joint planning benefits for the development eWvnproducts, using the (2005)

target cost approach.

—

8. Joint planning and analysis required for theettgyment of new produg
planning, technology and knowledge.

9. Conjoint analysis and planning to provide ta@lution products required

19



by technology.

10. Joint planning and designed specificationsiéw products.

Incentive

alignment (1A)

1. By cross-functional core team meetings, partmélitsopen up discussion
about new ideas.

2. Coordination of new business ideas will redueeenue and the mark
position of suppliers and lead to potential comflic

3. Awin-win partnership is a shared vision betwpartners.

4. Participation in the process of innovation ar tdevelopment o
intellectual properties a cooperative agreementveen firms to share
common way.

5. Partners reach an agreement about the overadlagenent costs of ne
services.

6. Partners have a common coordinating mechanisnthéintroduction of
new product ideas in order to save time.

7. Partners share a common coordination mechamisthé concept of targg
cost. This leads to new benefits resulting from th#ectiveness o
coordination.

8. Partners have a joint coordination mechanisindease or reduce the cg
of the development of innovative new materials.
9. Partners have a common coordinating mechanisnedietinuous growth
through sustained revenue and profitability. Thas de ensured by a clo
relationship between partners.

10. Partners have common coordination mechanismsafitonomy and

recognition of the value of cooperation betweemthe

11°)
—

<

1)

f

—

st

12
(]

3.1.2 Supply chain capability

Measurement source: We mainly refer to the measemetable of supply chain capability

(SCC) proposed bivorash et al. (1996) and Lynch et al. (20@0) establish five quizzes using a

7-point Likert scale measurement, frostrongly disagree to strongly agree. A higher score

indicates more effective executing ability in thgppgly chain (Table 2).

Supply-oriented: The firm or its supply chain, umting upstream, midstream, and

downstream, simplifies the standardized supplyrcheocesses.
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Demand-oriented: This refers to customer demandedrvalue-added ability or the upstream,
midstream, or downstream supply chain. Customértal or customized products and services or
special products designed for the downstream sugipdyn allow partners to create the greatest

added value and to continuously improve customigsfaation.

Table 2 Measurement of supply chain capability

Variables ltems Source

1. We are ready to simplify supply chain processeslavg

|the strength to remove unnecessary or duplicatecepses
Supply chai , _ . .
2. We provide high quality producend prompt delive
Morash et al. (1996and

- capacity.

capability . :

3. We have good relations with customers and pestne

B Lynch et al. (2000)

(SCO) 4. We have the ability to solve problems for custosn

5. We are capable of standardizing and unifyinglpets

and services.

3.1.3 Competitive advantage

We referred to the study by Hill and Jones (2004} the competitive advantage mainly from
better efficiency, quality, innovation, and the lapito respond to customers. It therefore
encouraged enterprises to achieve these four bapiects and relies on the unique capabilities,
efficiency, quality, innovation and customer resgmnThus they are related to each other,
interaction, good efficiency which can improve tingality of good quality and can be brought to
charge higher prices, and lower costs. By doingrsmvation and customer responses can improve

customer satisfaction enable enterprises to geterbgirofits, build sustainable competitive
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advantage. In addition, Kristal et al. (2010) irigegted the influence of an ambidextrous supply

chain strategy on manufacturers’ combined-competitcapabilities and, in turn, on firm

performance.

Roth and Nigh (1992), Gunasekaran et al. (2001)Lamd al. (2006) indicated that enterprise

collaboration involves flexibility, delivery timgroduct quality, and other non-financial indicators

Accordingly, the dimensions of the competitive auege constructs used in this study are

price/cost, quality, delivery dependability, protlmmovation, and time to market.

Table 3 Measurement of competitive advantage

Dimensions Items source

_ 1. Your company can provide the lowest price.
Price/Cost ) ) )
2. Your company can provide prices as low or lothan our competitor

1"}

3.Your company can use the product or service tyualicompete with
rivals

Quality 4.Your company provides reliable products and sesvi

5. Your company provides products and servicesateavery durable.
6. Your company provides high-quality produttat fulfill customer Tracey et al.

needs. (1999)

7. Your company guarantees to provide the markenade for the  Hill and

product or service. Jones (2001)
Delivery 8. Your company can provide timely delivery of @mer products oy Lietal.

Dependability | services (2006).

9. The transport process that provides your company’s ymtsd or| Kristal et al.

services is quite reliable. (2010)

10. Your company can adapt according to differe®ds of customers tp

provide customized products.
Product

. 11. Your company alter our product offerings to tretent needs.
Innovation

12. Your company can fully respond to customers@a product /
service needs
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13. Your company has rapid product or servicesivery.
14. Your company is often the first to introduceeav product or service
Time to
on the market place.
Market , . . .
15. Your company's products or services delivengtis lower than the
industry average
16. Your company can quickly launch new products
3.2 Sample

A total of 600 questionnaires were sent out and \@8@& returned from the upstream, with a

total of 113 valid responses. 85 were returned froitidle stream. A total of 147 valid responses

were returned from the downstream. Manufactures suppliers in the upstream, middle, and

downstream with 4-6 years of cooperation on averagmunted for 47.6%. Companies with

turnovers of 50-100 million accounted for 19.8%0%& companies with turnovers of 10 billion or

more accounted for 33.4%. Men accounted for 69Whtle females accounted for 31.0%. 31-40

year olds accounted for more than 63.1% of respusd&®espondents with university education

accounted for 50.5%, while those with masters atwalifor 40.4%. 34% of respondents work in

the R&D sector accounted, while 25.9% work in thechasing department.

3.3 Measurement model

3.3.1 Confirmatory Factor Analysis

We implemented confirmatory factor analysis (CFA)ést the fitness-to-factor and variable

items, as listed in Table 4. CFI performed well hoth the small and large samples, with the GFlI

value equal to or exceeding 0.9 The SRMR value lshbe below 0.05, and the RMSEA value
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should be below 0.08. The CFI value was equal texareeded 0.9. All indices matched the

benchmarks (Hu and Bentler, 1999; McDonald and2902).

Table 4 Confirmatory factor analysis

The collaboration for supply Competitive
Index chain value innovation Supply chain capabilities advantage
(GFI) 0.90 0.94 0.92
(SRMR) 0.075 0.064 0.043
(RMSEA) 0.13 0.25 0.076
(NNFI) 0.89 0.70 0.97
(CFI) 0.92 0.90 0.98
(Normed Chi-Square) 267.11 60.87 293.51

3.3.2 Reliability analysis

Cronbach’sa for all variables in this study exceeds 0.8, and thethod therefore achieves

valid reliability (Nunnally, 1978) (Table 5).

Table 5 Reliability analysis

Variable name Dimension Cronbach’s
Information sharing .800

Collaborative supply chain value - —

. . Decision synchronisation .883

innovation
Incentive alignment .885

Supply chain capabilities Supply chain capabilities .846
Price/cost .829
Quality .888

Competitive advantage Delivery Dependability .867
Product Innovation .830
Time to Market .889

3.3.3 Convergent Validity

The T values of all the research items were betw&&d and 23.58, indicating that all

24



observation items significantly represent latentaldes.

3.3.4 Discriminant Validity

We based discriminant validity testing on the mdthg Anderson and Gerbing (1988). If the

chi-square2) value of the difference between the restrictedleh and the non-restricted model is

greater than 3.84 then the discriminant validitytloése two dimensions is good. Because the

chi-square 4x2) value ranges from 17.40 to 129.1, the discriminalidity of this study is good

(Table 6).

Table 6 Discriminant Validity

Model X 2 DF Mxl
Non-restricted model 267.11 32
Information sharing — 498.12 33 231.01

Collaborative supply | Decision Synchronisation

chain value Information sharing — 348.55 33 81.11
innovation Incentive alignment
Decision Synchronisation- 350.00 33 82.89

Incentive alignment

Non-restricted model 293.51 80
Price- Quality 378.28 81 84.77
Price- Delivery 373.84 81 80.33

Dependability

Price- Product Innovation 382.02 81 88.51

Price- Time to Market 333.81 81 40.3
Competitive

Quality- Delivery 395.11 81 101.60
Advantage

Dependability

Quality- Product Innovation 379.43 81 85.92

Quality- Time to Market 297.61 81 4.1

Delivery Dependability 309.43 81 15.92

- Product Innovation

Delivery Dependability 293.51 81 ---
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- Time to Market

Product Innovation 295.28 81 1.77

- Time to Market

1: Ax?=, X°
2:>3.84 *

3.5 Research Hypothesis

We used maximum likelihood estimation to estimaie theoretical model af andp, and to
test whether the hypotheses were significantly sttpd. The sample size should be between 100
and 150 when using the maximum likelihood estimmatioethod to estimate a structural model
(Ding et al., 1995). The sample size in this studg 465, meeting the sample-size requirements.
Test results are shown in Table 7.Research rdsoitsthe structural model are as follows:

(1) Relationship between collaborative supply chaimgahnovation and supply chain capabilities

Table 7 shows that CSCVI and supply chain capéaslitare significantly correlated

(Y11= 062, p < .05), indicating that CSCVI has a direct influenon supply chain capabilities.

Therefore, H1 is supported.
(2) Relationship between CSCVI and Competitive advantag
Table 7 shows that CSCVI armbmpetitive advantage are not significantly cotetla

(y11=-023, p < .05), indicating that CSCVI has a negative iaflae on supply chain capabilities.

Therefore, H2 is not supported.
(3) Relationship between supply chain capabilities @rdpetitive advantage

Table 7 also shows that supply chain capabilitied @mpetitive advantage are significantly

correlated 321= 0.74,P < 003, indicating that supply chain capabilities havdict influence

on competitive advantag@&herefore, H3 is supported.
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(4) The relationship among collaborative supply chatug innovation, supply chain capabilities,
and competitive advantage

According to LISREL 8.80, total and indirect effeetre shown as Table 7. The total effect of
collaborative supply chain value innovation on cetitve advantage was 0.24, and the indirect
effect was 0.46[ < .05), as shown in Tables 4-10. From the restitts, relationship between

CSCVI and competitive advantage is partially mestidby supply chain capabilities. Thus, H4 is

supported.
Table 7 Path variables
Path Parameteq Standard T Value | Hypothesef Result
estimate | error
CSCVI ——» Supply chaip Supported
. PPY 0.62 0.62 4.02 Hkk PP
capabilities
CSCVI —»
N -0.23 0.74 -2.67 o

Competitive advantage
Supply chain capabilities— Supporteg

PPy N P 0.74 -0.23 3.63 hk PP
Competitive advantage
Note 1:| T | =1.96 *p 0.05 level-

3.6 Total and indirect effect
In this case, supply chain capabilities mediaterétationship between CSCVI and competitive

advantage. Thus, H4 is supported (Figure 3 anceTébl
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Fig 3. Path analysis diagram

Table8 Total and indirect effect

Supply chain
Competitive advantagq
Variable name Effect capabilities
Effect T Value Effect T Value

Exogenous CSscvi Direct effect 0.62 4.02 -0.23 -2.67
Variable Indirect effect 0.46**

Total effect 0.62 4.02 0.24
Endogenous | Supply chain Direct effect - - 0.74 3.63
Variable capabilities Indirect effect — —

Total effect 0.74 3.63

3.7 Supply chain echelon analysis (moderating effect)

Following Brockman and Morgan (2006), we used mgitup analysis to test whether the
supply chain echelon has a regulatory effect orthiheretical models. In the supply chain echelon,
supply chain capabilities is significantly correldtwith competitive advantagé\(y2 = 15.85). In

the supply chain echelon, CSCVI and supply chapabdities exhibit a non-convergence effect.
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Therefore, the data were not statistically useulpply chain collaboration in value innovation and

competitive advantage was also found to be coaelat a less than significant levél, x2 (Table

9).

Table 9Supply chain echelon (Moderating effect)

Path Chi-square Df 22
No limit 592.10 153
Collaboration for supply chain value innovation - 593.10 155 1

Supply chain capabilities

Collaboration for supply chain value innovation - 590.36 155 -2
Competitive advantage

Supply chain capabilities - Competitive advantage 07.85 155 15.85

Note 1: The collaboration for supply chain valueamation - Supply chain capabilities: No
convergence.

Note 2: The supply chain collaboration in valueawation - Competitive advantage: No need to
adjust.

Note 3: Supply chain capabilities - Competitive @thage: Need to adjust.

According to this path, supply chain capabilitiesvé a significant moderating effect on

competitive advantage. Upstream, midstream, anchdtveam parameter estimates are then 0.34,

0.34, and -0.19, respectively, meaning that thdreasy and downstream firms of supply chain

capabilities- competitive advantage is higher thawnstream (Table 10).

Table 10 Path limit

Up Stream Middle Stream Down Stream
Estimates T value Estimates T valup Estimatgs IJeval
CSCVI -Supply chain
. -0.05 -0.5 1.65 4.37 1.53 3.63
capabilities
CSCVI -
N -0.14 -1.76 1.03 4.37 0.34 4.37
Competitive advantage
Supply chain capabilities -
» 0.34 4.37 0.34 3.44 -0.19 -0.9(
Competitive advantage
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4. Managerial implications
(1) This study shows that the supply chain collabion value innovation has a positive impact on
supply chain capability. The analysis results ames as those in the study by Simatupang and
Sridharan (2005). For the networking communicatiatustry supply chains of upper, middle and
downstream manufacturers, this study recommendshigher supply chain collaboration value
innovation is better than supply chain capacitycd&ese the supply chain collaboration value
innovation creates an information-transparent ptaif making the supply chain partner a
cooperation place when facing the competition ntarkeese efforts can make changes to create
the product difference, and simplify operationabgadures, helping the new product to meet the
market demand more rapidly, and thereby promoterpnses’ competitiveness. This result is also
consistent with the study by Moarsh (2001).
(2) This research finds that a firm’s supply chalnility has a positive influence on its competitive
advantage which may promote operational achievesnanthe enterprise. Results of the analysis
are consistent with Morash et al. (1996), and Lyethal. (2000) their research results. The
networking communication industry can enhance thityato use the supply chain to provide high
quality products and fast delivery capabilities, wsll as to adjust and improve workflow
efficiency.

(3) The supply chain capability is a mediator kew supply chain collaboration value innovation

and competitive advantage and supply chain colktimr direct effect competition advantage is
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not obvious. Kristal et al. (2010) find that an adextrous supply chain strategy coincides with

combinative competitive capabilities and businem$gomance. Therefore, this study suggests that

in Taiwan’s networking communication industry, migldand downstream manufacturers that

intend to improve their competitive advantage caoceed from an innovative supply chain

capability.

(4) In recent years, the scholars began to payasing attention on multi-level analysis on the

supply chain echelon using moderating effect amalyBased on the supply chain echelon

moderating effect, in networking industry's uppserddle and downstream, collaboration for

supply chain value innovation, supply chain captdsl and competitive advantage has a partial

moderating effect. Thus assumption H5 is supported.

(5) From the supply chain echelon moderating efféus industry echelon, moderating effect

between collaboration for supply chain value innmra and supply chain capabilities is not

obvious. Thus Hypothesis H5a is not supported. Bezanost of the major key components are

still controlled by a few upstream manufacturerstadble supply must be established with upstream

sources to ensure the stability of shipments.

(6) From supply chain echelon, a moderating effect lreshowed that the networking

communication industry (upper, middle and downastre moderating effect in the supply chain

collaboration value innovation, supply chain capbis not significant and does not require

adjustment. Thus Hypothesis H5b is not supportadthe Taiwan networking communication
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industry, supply chain collaboration value innowatiand competitive advantage stands at the

lowest level of the upstream cooperation. The ke ananufacturing components controlled by

some other international firms, thus product casisa not be declined in own technologies.

However, supply chain cooperation is difficult ihet short term, although it also affects an

enterprise’s competitive advantage.

(7) Moderating effects on supply chain capabilitesl competitive advantage are significant. The

Hypothesis H5c is supported. Supply chain capéaslican enable the right product, at the right

time to be delivered to the right place, and toright people (Morash and Cliton, 1995). This is

consistent with this study. To enhance the Taiwawarking communication industry’s

competitive advantage and this result can be cledrohrough enhanced supply chain capability

that allows companies to enhance competitive adggnt

(8) Taiwan‘s networking communication industry isvertically integrated industry. Its supply
chain mode through upstream core component manuéastis responsible for defined Netcom
products of features specifications. This collabeearelationship mode, a close partnership among
upper, middle and downstream, is belonging to glsughain vertical type of collaborative mode
(supply chain vertical cooperation model), at alfdls, through information-sharing, technology
transfer and resource sharing to achieve this loofiion. Thus, this study proposes a value
research issue by investigating a real case of racak supply chain in Taiwan networking
communication industry on how to enhance supplyircicapability and competitive advantage

through collaboration value innovation.
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5. Conclusion

Due to changes in the external environment, engapmust make some adjustments in order
to survive. In the traditional supply chain, théatnship between manufacturers is a "zero sum
game," and there is no mutual cooperation. Howenegday's value chain patterns the interests of
manufacturers are tied together. With supply clr@egration, this partnership allows companies to
control backward supply raw materials or componeatsl enhance the inventory management
system, optimize product manufacturing and reduodyzction costs.

On the other hand, integration with distributorss haore accurately customer needs,
providing more market product and can help to bsidvice brand, towards the development of
high value-added services. In addition, stratediiarece integration is through complementary
group war strategy, growing momentum to improvedha&nces in the marketplace. From this study,
the research results indicate that supply chaifalootation value innovation could help enhance
the firm competitive advantage through supply chaapabilities. Therefore, this study suggests
that the Taiwan networking communication supplyigchadustry must pay attention to the supply
chain collaboration value innovation and use supigin capabilities in order to promote the
improvement of competitive advantage.

They are selected firms of Taiwan networking comitation industry participated as
subjects on this study. This limitation should lerm@ome by investigating a complete survey on
the whole Taiwan networking communication industnpply chain. Finally, this study might be an

example to consider extending research resultghir cndustries on future supply chain research.
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Highlight

1. Taiwan’s networking communication industry has aodyo position for
collaboration in the global manufacturing network.

2. This research selects 74 firms and 465 questioem&iom supply chain echelons

of the industry.

3. This study uses structural equation modeling (SEM)verify the theoretical

model.

4. Results show that the relationships among SCCVIC S@d CA can have a

positive impact.

5. Supply chain capability is a full mediator.

6. Moreover, supply chain echelons have some modgraéffects in these
relationships.



